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Objectives
To investigate the changes of ginsenosides on hydroponics ginseng roots and leaves
with various heating temperature

Materials and Methods
o Materials

The hydroponics ginseng roots and leaves were rinsed with water, dried at room
temperature and stored at -20C in darkness room. Standards ginsenosides Rbl, Rb2,
Rb3, Rc, Rd, Re, Rf, Rgl, Rg2(S), Rg3(S), Rhl, and Rh2 were purchased from Wako
Pure Chemical (Osaka, Japan), and F2, F4, Rg2(R), Rg3(R), Rg5, Rh4, Rkl, and Rk3
were purchased from Ambo Institute (Seoul, Korea).

o Methods
The hydroponics ginseng roots and leaves heated at 90, 110, 130, 150 C for 2 hrs, and
then extracted with 80% ethanol. The ginsenoside contents measured by HPLC methods.

Results

The ginsenoside contents were significantly differences with heating temperature. In
case of leaves, the level of ginsenoside-Rgl, -Re, and -Rf decreased to 150C. The
level of ginsenoside-Rbl, -Rhl, -Rb2, -Rd, and -F2 increased to 110C, and
ginsenoside-Rg2(S), Rg2(R), -Rb3, and -F4 increased to 130°C, and then decreased
afterward. The ginsenosides-Rk3, -Rh4, -Rg3(S), -Rg3(R), -Rk1, and -Rgb increased to
150C. Ginsenoside-F2, -F4, -Rk3, -Rh4, Rg3(S), Rg3(R), -Rkl, and -Rgb, which were
absent in raw ginseng, were detected after heating. In case of roots, the level of
ginsenoside-Rgl, -Re, and -Rf decreased to 150°C. The level of ginsenosides-Rbl, -Rhl,
-Rg2(S), Rg2(R), and -Rd increased to 90°C, and ginsenoside-Rd, and -Rb2 increased to
110°C, and then decreased afterward. The ginsenosides-Rb3, -F2, -F4, -Rk3, -Rh4,
-Rg3(S), Rg3(R), -Rkl, -Rgb increased to 150°C. Especially, ginsenoside-F2, -F4, -Rk3,
-Rh4, Rg3(S), Rg3(R), -Rkl, and -Rgb were remarkably produced after heating.
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Table 1. Changes of ginsenoside contents with heating temperatures.

Tenperature  'Tire Ginsenosides (mg/g, dry sample)
(0 ()  Rel Re Rf Rbl Rhl Re(S) Re2(R) Rb2 Rb3
Raw material 2723+0105 94314047  1.156+0452  1.492+0137  1473+0214  0.295+0.011 N.D ND 0.145+0.047
N 22170042 341840132  1.062+0.177  1.414+0169  1920+0.180  054+0.101 084+0.046 0.702+0.167  0.244+0.036
110 ) 1.068+0.062  1.841+0.028  0411+0.000  1.85+0.109  20%+0120 0.819+0.066  0.906+0.013 0709005  0491+0.023
130 0.157+0003  0311+0.003  0.197+0.018  0.096+0.009  0.103+0.002  1.452+0.028  0.989+0.009  0.090+0.000  1.131+0.016
150 0020£0.001  0123+0.011  0.087+0.007 ND ND N.D N.D ND 1.035+0.067
Tenperature  'Tire Ginsenosides (mg/g, dry sample)
(0 ()  Rd F2 F4 Rk3 Rh4 Re3(S) Re3(R) Rkl Rg5
Raw material 5.563+0.587 N.D ND ND ND N.D N.D ND ND
N 781580498  0.19440.060  0116+0.021  0.304+0.093 ND 05080015  0166+0.041  0.136+0.008  0.431+0.006
110 ) 9716£0503  0622+0.024  0456+0.045  0.374+0.083  0.061+0.002  0586x0.030  0231+0.027  0.170£0.017  0.500+0.002
130 123140029  0538+0.020  0939+0.011  1.008+0.040  0.287+0.017 3.002t0.354  1.222+0.066  2246+0.052  1.405+0.057
150 0.107+0019  0.177+0.02  0.821+0033  1.443+0.102  0.447+0111  2347+0.099 1687+0213 32960078  2.328+0.062
Table 2. Changes of ginsenoside in Roots with heating temperatures.
Temperature  Tire Ginsenosides (mg/g, dry sample)
(0 (tr) Rgl Re Rf Rbl Rhl Rg2(S) Rg2(R) Rb2 Rb3
Raw material 166210122 227610088  0968+0018  1973+0066  16883+0234 029440063 ND 004910006 0.018+0.000
N 063840146 07870107  0814+0.044  3302+00%5  3307+0340 01280028 176640019  0490+0019 00630006
110 032640036  L136+005  0301+0034 14191004 144610142 089+00% 037H0049 03870049  0.143+0021
130 2 010810003  0033+t0000 01330009 0090001 00880004  028+0017 020410036 00600000  0.803+0.009
150 002340001  0.022+0.002 ND ND ND ND ND ND 0.50140.000
Temperature  Tire Ginsenosides (mg/g, dry sample)
(0) (tr) Rd 2 F4 Rk3 Rhd Rg3(S) Rg3(R) Rkl Rgb
Raw material 0.467+0.066 ND ND ND ND ND ND ND ND
N 1760047 04110001  0013+0.002 00600027  0008+0003 034040003 013940003 0065740004  0.308+0.007
110 ) 070140037 00990006 0.170+0.008 0'03430'0(” 000640000 063440010 031580018 03870013 029140010
130 023440041 00830003 0217400083 05230030 015310002 30870030 171240006  2699+0022  2004+0.0%4
150 ND ND 014840002 046610016 01490009 07310096 07H+000H  22HH00H6 218340061
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